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1. IKCRODUCTION. Edge lights are used to outline usable operational areas 
of airports during periods of darkness and low visibility weather con- 
ditions. This circular covers standards for the design and installation 
of the following systems: 

Runways 

LIRL - low intensity runway lights 
MIRL - medium intensity runway lights 
KIRL - high intensity runway lights 

Taxiways 

LITL - low intensity taxiway lights 
MITL - medium intensity taxiway lights 

2. SELECTION CONSIDERATIONS. The selection of a particular edge light 
should be based on the operational need in accordance with the following 
guidelines : 

LIRL - 
MIRL - 

HIRL - 

LITL - 
MITL - 

for use on runways at visual flight rule (VFR) airports 
having no planned approach procedures 
for use on VFR runways or runways having a nonprecision 
instrument flight rule (IFR) procedure for either circling 
or straight-in approaches x 
for use on runways having precision IFR approach 
procedures and for runways utilizing runway visual 
range (RVR) 
for use on taxiways and aprons where LIRL is used on 
the runways 
for use on taxiways and aprons on airports using 
either MIRL or HIRL on the runways 

3 .  RUNWAY EDGE LIGHT CONFIGURATIONS. A runway edge lighting system is a 
configuration of lights which define the lateral and longitudinal limits 
of the usable landing area. Two straight lines of lights which are 
parallel to and equidistant from the runway centerline define the lateral 
limits. The longitudinal limits of the usable landing area are defined 
at each end of the area by straight lines of lights called threshold/ 
runway end lights which are installed perpendicular to the linee of run- 
way edge lights. Figure 1 depicts typical configurations. 

a. Color of Lights. The runway edge lights emit white (clear) light 
except that yellow light is substituted for white light. on the 
last 2,000 feet (610 m) of an instrument runway, or one-half the runway 
length,whichever is less, for indicating the caution zone. The 
yellow lights are intended for rollout information after landing 
and are installed on the runway end opposite the landing threshold. 
They are installed on both ends of a runway only when there is an 
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i n s t r ~ m e n i -  approach to both  ends .  The l i g h t s  i n  t h e  c a u t i o n  zone 
emiL ye l low I ~ g ! l t  i n  t h e  d i r e c t i o n  f a c i n g  t h e  ins t rument  approach 
t h r e s h o l d  ? t r J  whiLe 1 1 g h t  i n  t h e  o p p o s i t e  d i r e c t i o n .  The t h r e s h o l d  
l i g h t s  emit green l i g h t  toward t h e  approach a r e a  whi le  t h e  runway end 
l i g h t s  e m i t  red l ight-  toward t h e  runway. These l i g h t s  a r e  u s u a l l y  
combined i n t o  one f i x t u r e  and s p e c i a l  l e n s  o r  f i l t e r s  a r e  used t o  
g i v e  t h e  d e s i r e d  l i g h t  coverages .  

b .  Loca t ion  and S p a c i n ~ .  The runway edge l i g h t s  a r e  l o c a t e d  on a  l i n e  
n o t  more t h a n  1 0  f e e t  (3 m) from t h e  edge of t h e  f u l l  s t r e n g t h  pave- 
ment which i s  d e s i g n a t e d  f o r  runway use .  For runways used by jet 
a i r c r a f t ,  i t  i s  u s u a l l y  a d v i s a b l e  t o  i n s t a l l  t h e  l i g h t s  a t  t h e  maxi- 
mum d i s t a n c e  t o  av0i.d p o s s i b l e  damage by j e t  b l a s t s .  For  s m a l l e r  a i r -  
p o r t s  a  d i s t a n c e  o f  approximately  2 f e e t  (0.6 m) is recommended. The 
l o n g i t u d i n a l  s p a c i n g  of t h e  l i g h t s  should  not  exceed 200 f e e t  (61 m) 
and be l o c a t e d  such t h a t  a  l i n e  between l i g h t  u n i t s  on o p p o s i t e  s i d e s  
of t h e  runway +s p e r p e n d i c u l a r  t o  t h e  runway c e n t e r l i n e .  The l i g h t s  
should  be spaced a s  uniformly a s  p o s s i b l e  w i t h  t h e  th resho ld l runway  
end l i g h t s  used a s  t h e  s t a r t i n g  r e f e r e n c e  p o i n t s .  Where a  runway i s  
i n t e r s e c t e d  by o t h e r  runways o r  t ax iways ,  a  s e m i f l u s h  l i g h t ,  t y p e  
L-850C a s  d e s c r i b e d  i n  AC 15015345-46, should be  i n s t a l l e d  t o  main- 
t a i n  t h e  uniform s p a c i n g  f o r  HIRL's. For  MIRL's and LIRL's a  s i n g l e  
e l e v a t e d  edge l i g h t  should  be i n s t a l l e d  on t h e  runway s i d e  o p p o s i t e  
t h e  i n t e r s e c t i o n  t o  avoid  gaps i n  e x c e s s  o f  400 f e e t  (122 m) where 
t h e  matching of l i g h t s  on o p p o s i t e  s i d e s  o f  t h e  runway cannot  be 
mainta ined a s  i l l u s t r a t e d  i n  f i g u r e  1. 

c .  Threshold  and Runway End L i g h t s .  The combinat ion t h r e s h o l d  and run- 
way end l i g h t s  a r e  l o c a t e d  on a  l i n e  p e r p e n d i c u l a r  t o  t h e  extended 
runway c e n t e r l i n e  n o t  l e s s  t h a n  2  (0.6 m) nor  more t h a n  1 0  f e e t  (3 m )  
outboard from t h e  d e s i g n a t e d  t h r e s h o l d  of t h e  runway. The d e s i g n a t e d  
t h r e s h o l d  i s  t h e  end of t h e  pavement ( s u r f a c e )  u s e f u l  f o r  a i r c r a f t  
o p e r a t i o n s .  The l i g h t s  a r e  i n s t a l l e d  i n  t80 groups l o c a t e d  symmet- 
r i c a l l y  about  t h e  extended runway c e n t e r l i n e .  For ins t rument  runways 
each group of l i g h t s  c o n t a i n s  n o t  less t h a n  4 l i g h t s ;  f o r  o t h e r  r u n -  
ways, not  l e s s  t h a n  3  l i g h t s .  I n  e i t h e r  c a s e ,  t h e  outermost  l i g h t  i n  
each  group i s  l o c a t e d  i n  l i n e  w i t h  t h e  runway edge l i g h t s .  The o t h e r  
l i g h t s  i n  each group are l o c a t e d  on 1 0  f o o t  (3 m) c e n t e r s  toward t h e  
extended runway c e n t e r l i n e .  

d .  Displaced Thresho ld .  When t h e  t h r e s h o l d  i s  d i s p l a c e d  f r o n  t h e  
extremity of t he  runway, t he  threshold l i g h t s  a r e  located outboard n 
from t h e  runway. The innermost l i g h t  of each group is  located 
i n  l i n e  w i t h  t h e  l i n e  o f  runway edge l i g h t s ,  and t h e  remaining l i g h t s  
a r e  l o c a t e d  outward,  away from t h e  runway, on 10- foo t  (3 m) c e n t e r s  
on a  l i n e  p e r p e n d i c u l a r  t o  t h e  runway c e n t e r l i n e .  A s  t h e  d i s p l a c e d  
runway a r e a  i s  u s a b l e  f o r  s p e c i f i c  o p e r a t i o n s  ( t a k e o f f ,  r o l l o u t ,  
t a x i i n g ) ,  runway edge l i g h t s  a r e  i n s t a l l e d  t o  d e l i n e a t e  t h e  o u t l i n e  
o f  t h i s  a r e a  a s  shown i n  f i g u r e  2 .  For t h i s  case, t h e  runway end 
l i g h t s  a r e  360 degree red. * 
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e .  Relocated Threshold .  When t h e  t h r e s h o l d  i s  r e l o c a t e d  from t h e  
e x t r e m i t y  o f  t h e  runway, t h e  t h r e s h o l d  and runway end l i g h t s  may be 
i n s t a l l e d  a s  d e s c r i b e d  i n  pa ragraph  3c  o r  3d.  The method d e s c r i b e d  
i n  pa ragraph  3 c  is  p r e f e r r e d  and shou ld  be used e x c e p t  i n  t h o s e  
c a s e s  where a c c e s s  t o  t h e  abandoned a r e a  i s  r e q u i r e d  o r  where 
e x c e s s i v e  c o s t s  would be  e n c o u n t e r e d .  

4 .  TAXIWAY EDGE LIGHT CONFIGURATIONS. The b a s i c  c o n f i g u r a t i o n  r e q u i r e m e n t s  
f o r  taxiway edge l i g h t i n g  a r e  shown i n  f i g u r e s  4 th rough  11. A l l  t a x i -  
way edge l i g h t i n g  f i x t u r e s  emit  b l u e  l i g h t .  The l i g h t  f i x t u r e s  a r e  
l o c a t e d  n o t  more t h a n  1 0  f e e t  ( 3  m )  from t h e  edge o f  t h e  f u l l  s t r e n g t h  
pavement on each s i d e  o f  t h e  taxiway and spaced  l o n g i t u d i n a l l y  n o t  
more t h a n  200 f e e t  ( 6 1  m )  a p a r t  t o  d e f i n e  t h e  l a t e r a l  l i m i t s  o f  t h e  
t a x i i n g  p a t h s .  On a  s t r a i g h t  s e c t i o n  t h e  l i g h t s  on o p p o s i t e  s i d e s  
o f  t h e  taxiways  a r e  l o c a t e d  on a l i n e  p e r p e n d i c u l a r  t o  t h e  taxiway 
c e n t e r l i n e .  The l o n g i t u d i n a l  s p a c i n g  of t h e  l i g h t s  i s  i n f l u e n c e d  by 
t h e  p h y s i c a l  l a y o u t  o f  t h e  t ax iways .  C lose r  s p a c i n g  o f  t h e  l i g h t s  
s h o u l d  b e  p rov ided  on s h o r t  taxiway s e c t i o n s ,  c u r v e s ,  and e n t r a n c e s  
t o  t ax iways  from runways o r  a p r o n s .  I n  l i e u  o f  s h o r t e r  s p a c i n g  o f  t h e  
l i g h t s ,  t h e  l i g h t s  may be  supplemented by e l e v a t e d  L-853 r e f l e c t o r s .  
For  low a c t i v i t y  a i r p o r t s ,  e l e v a t e d  L-853 r e f l e c t o r s  may b e  used i n  
l i e u  o f  edge l i g h t s  f o r  o u t l i n i n g  t a x i i n g  a r e a s .  Where u s e d ,  t h e  
r e f l e c t o r s  shou ld  be  spaced  t h e  same a s  taxiway edge l i g h t s .  When a 
taxiway e x t e n d s  a l o n g  t h e  edge o f  a n  a p r o n ,  t h e  l i g h t s  a r e  l o c a t e d  
as shown i n  f i g u r e  7. Use o f  taxiway l i g h t s  on curved s e c t i o n s  a t  

* small g e n e r a l  a v i a t i o n  a i r p o r t s  may be reduced as shown i n  t h e  t y p i c a l  
l a y o u t  o f  f i g u r e  1 0 .  Taxiway g u i d a n c e  s i g n s  a r e  i n s t a l l e d  a t  runway- 
taxiway i n t e r s e c t i o n s  t o  d e f i n e  t h e  t h r o a t  o r  e n t r a n c e  i n t o  t h e  i n t e r -  
s e c t i n g  t a x i i n g  r o u t e .  Where taxiway s i g n s  would i n t e r f e r e  w i t h  
a i r c r a f t  o p e r a t i o n s ,  o r  a t  s m a l l  g e n e r a l  u t i l i t y  a i r p o r t s ,  two 
taxiway l i g h t s  spaced  as shown i n  f i g u r e  25 may b e  i n s t a l l e d  i n s t e a d  
o f  t h e  s i g n .  i 

5.  SYSTEM DESIGN. P r o p e r  p l a n n i n g  r e q u i r e s  t h a t  t h e  d e s i g n  o f  t h e  l i g h t i n g  
sys tem be c o o r d i n a t e d  w i t h  t h e  a i r p o r t  pav ing  and d r a i n a g e  p l a n s .  The 
d r a i n a g e  d e s i g n  may i n f l u e n c e  t h e  l o c a t i o n  o f  c a b l e  d u c t s  and t r e n c h e s .  
A l s o ,  adequa te  c o n d u i t s  and d u c t s  s h o u l d  be  p rov ided  p r i o r  t o  pav ing  
o p e r a t i o n s  s i n c e  t h e y  a r e  v e r y  expens ive  t o  i n s t a l l  under e x i s t i n g  
paved a r e a s .  

a .  System Design O p t i o n s .  S e v e r a l  d e s i g n  o p t i o n s  may b e  u t i l i z e d  as 
f o l l o w s  : 

(1) Base mounted l i g h t  u n i t s  ( s e e  pa ragraph  5b) may b e  used on t h e  
HIRL, M I R L ,  o r  MITL. 

( 2 )  S t a k e  mounted l i g h t  u n i t s  ( s e e  pa ragraph  5b)  may be  used on t h e  
H I R L ,  MIRL, LIRL, MITL, o r  L I Z .  

( 3 )  S e r i e s  power c i r c u i t s  ( s e e  pa ragraph  5 c )  may be  used f o r  t h e  
HIRL, MIRL, o r  MITL.  
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n ( 4 )  P a r a l l e l  power: c i r c u i t s  (see p.iragraph 5c )  may be used f o r  t h e  
MIRL, LIRL, MITL, o r  LITL. 

(5) S e l e c t  t h e  r equ i r ed  t y p e  of threshold/runway end l i g h t  for  t h e  
MIHL (see paragrapn 6 a ) .  4. -2. 

( 6 )  Severa l  c o n t r o l  methods a r e  a v a i l a b l e  (see paragraph 5g). 

(7) The use of a counterpoise  wi re  i s  op t iona l  (see paragraph 6h(4).  

b. Base Mounted o r  S take  Mounted F i x t u r e s .  The s t a k e  mounted method, i n  
comparison t o  t h e  base mounted method, c o s t s  l e s s  t o  i n s t a l l .  Since 
t h e  t ransformers ,  c a b l e s ,  and connectors  a r e  designed f o r  d i r e c t  e a r t h  
b u r i a l ,  t h e  underground system should provide years  of f a u l t - f r e e  s e r v i c e  
i f  properly i n s t a l - l ed .  The base mounted i n s t a l l a t i o n  i s  advantageous 
from a maintenance s tandpoin t  and provides added p r o t e c t i o n  f o r  t h e  
equipment. The s t a k e  mounted method can be used f o r  e i t h e r  s e r i e s  on 
p a r a l l e l  c i r c u i t s  whereas t h e  base mounted method i s  normally used 
only wi th  s e r i e s  c i r c u i t s .  

c .  S e r i e s  o r  P a r a l l e l  C i r c u i t s .  The advantages o f  t h e  series c i r c u i t  a r e :  

(1) Uniform lamp b r i g h t n e s s  - a l l  lamps r ece ive  t h e  same ope ra t i ng  
c u r r e n t .  

(2) Lower c o s t s  f o r  longer  runways - gene ra l l y  those  over  4,000 f e e t  
i n  length .  

The advantage of t h e  p a r a l l e l  c i r c u i t  i s  lower c o s t s  f o r  s h o r t e r  
runways - gene ra l l y  a l l  t hose  of  4,000 f e e t  o r  l e s s .  

d .  RVR Connections. Where runway v i s u a l  range (RVR) equipment i s  t o  be 
i n s t a l l e d ,  provide two No. 12 AWG wires  f o r  120-vol t  c o n t r o l ,  o r  two 
No. 19 wires  i f  48-vol t  c o n t r o l  i s  used, between t h e  c o n t r o l  tower and 
t h e  v a u l t .  The ends of  t h e  wi res  a r e  taped o r  s e a l e d ,  u n t i l  connect ions 
a r e  made, t o  prevent t h e  en t r ance  of moisture.  The wires i n  t h e  v a u l t  
connect t o  an  i n t e r f a c e  u n i t  provided wi th  t h e  RVR equipment. The 
wires  i n  t h e  tower connect t o  RVR equipment. A l l  connect ions a r e  
made by personnel r e spons ib l e  f o r  t h e  RVR i n  accordance wi th  
i n s t r u c t i o n s  provided with t h e  system. 

-1- .,. e. Use of Re f l ec to r s .  For  low a c t i v i t y  general a v i a t i o n  a i r p o r t s ,  taxiway ':: 
l i g h t s  can be augmented o r  rep laced  wi th  L-853 e l eva t ed  edge r e f l e c t o r s  
a s  descr ibed  i n  AC 15015345-39. 

f .  Briphtness  S teps .  

(1) The HIRL has f i v e  b r igh tnes s  s t e p s  a s  fol lows:  
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Percent 
Bri~htness 

Lamp 
Current (amps) 

(2) The MIRL has three brightness steps as follows: 

Percent Series Systems Parallel Systems 
Brightness Lamp Current (amps 1 Lamp Voltape (volts) 

(3) The LIRL and LITL have only one brightness step. The MITL has 
three brightness steps, as for the MIRL, when installed using a 
series circuit and powered by an L-811 or L-812 regulator. When 
the MITL is installed using a parallel circuit, only one bright- 
ness step is required although it may be desirable to provide 
equivalent brightness steps as obtained with the series circuit. 
This may be accomplished by use of a variac, autotransformer, or 
other means. 

g. Control Methods. Several control methods may be used including 
direct control or remote control. Remote control may be accomplished 
by use of land lines or by radio control using L-854 equipment as 
specified in AC 15015340-14. Remote control is strongly recommended 
at any location served by a control tower, flight service station, 
or other manned offices where operation of the facility could be 
accomplished. Local control may be done by direct switching at the 
site or by using automatic control such as a photoelectric control 
device or astronomic time switch with provisions for switching from 
automatic to manual control. Typical applications of direct 
control are shown in figures 16 and 20. Figures 17, 18,and 21(a) 
show typical applications for remote control of regulators. 

Remote Control (120 Volts AC). Where the distance between the 
remote control panel and the vault is not great enough to 
cause an excessive voltage drop in the control leads, use the 
standard control panel switches to operate the control relays 
directly. Operating relays supplying power to the regulators 
must have coils rated for 120 volts AC. Use No. 12 AWG control 
cable to connect the control panel to the power supply 
equipment in the vault. Calculate the maximum permissible 
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separation between the control point and the vault by 
determining the control circuit line loss. Typical relay 
characteristics are shown in the following table: 

CONTACT OR I- 
BRIGHTNESS 

RELAY 1 
BRIGHTNESS 

AUXILIARY 
RE LAY 5000 

PRIMARY AND 
BRIGHTNESS 

RE LAYS 

Auxiliary Relay (120 Volts AC). Special low-burden pilot auxil- 
iary relays, having proper coil resistance to reduce control 

REGULATOR 
- SIZE 

4KW 

4KW 

7gKW 

TYPICAL 
L- 828 

- .  

current, may be used- to obtain additional separation distance with 
120-volt AC control circuits. It may be advantageous to use these 
relays to expand existing 120-volt AC c,ntrol systems. See 
figure 21(b) for typical applications rlith an L-812 regulator. 

OPERATING 
VOLTS 

120 

120 

120 

IN-RUSH 
CURRENT 

1.4 

0.92 

5 . 0  

Remote Control (48 Volts DC). An alternate method used where the 
dlstance between the control panel and the vault would cause 
excessive control voltage drop is a low voltage (48-volt DC) 
control system. In such a system, sensitive pilot relays are 
activated by the remote control panel switches and, in turn, 
control the regulator relays through their contacts. Normally, 
a 25 pair, No. 19 AWG telephone cable can be used to connect 
the control panel to the pilot relays. For typical application 
details, see Advisory Circular 150/5345-3 and figure 21(c) of 
this circular. 

7 % m  1 120 1 0 . 9 3  1 99 

'S PS T 120 95 - 75 

I 

120 1 0.286 

Page 6 

PULL-IN 
VOLTS 

99 
- 

99 

9 9 

Par 5 

0 .38  

0.024 

85 

7 7 - 
70 

HOLDING 
CURRENT 

0.22 

0 .20  

0 .78  

DROP-OUT 
VOLTS 

77 

77 

77 

0.087 

't 

54 



6. EQUIPMENT AND MATERIALS. Equipment and ma te r i a l s  used which a r e  not 
spec i f i ed  he re in  s h a l l  be s u i t a b l e  f o r  t h e  intended use. E l e c t r i c a l  
equipment such a s  d i s t r i b u t i o n  t ransformers ,  o i l  switches,  r e l a y s ,  e t c . ,  
s h a l l  bear  t h e  Underwriters Label. 

a .  

b. 

C .  

d. 

e. 

Par 6 

Light F ix tures .  Light f i x t u r e s  s h a l l  conform t o  AC 15015345-48 a s  
follows: 

System Light F ix tu re  Type 
Threshold 

HIRL L-862 (1) L-862 

MIRL 

LIRL L-860 L-860E 

MITL L-861T 

LITL L-860T 

(1) Use type L-850-C l i g h t  f i x t u r e s  conforming t o  AC 150/5345-46 
where required f o r  semif lush i n s t a l l a t i o n s .  

(2) For runways served by e i t h e r  a v i s u a l  approach s lope i n d i c a t o r  
(VASI), runway end i d e n t i f i e r  l i g h t s  (REIL), medium approach 
l i g h t  system (MALS), o r  l ead- in  l i g h t i n g  system (LDIN), the  type 
L-861E l i g h t  f i x t u r e  may be used i n  l i e u  of t h e  type L-861SE 
l i g h t  f i x t u r e .  

I s o l a t i o n  Transformers. I s o l a t i o n  transformers,  f o r  use i n  s e r i e s  
c i r c u i t s ,  s h a l l  be type L-830 conforming t o  AC 15015345-47, and s h a l l  
be of t h e  proper r a t i n g .  

Cable Connectors. Cable connectors f o r  use i n  series c i r c u i t s  s h a l l  
be type L-823 conforming t o  AC 15015345-26, f i g u r e  14. For p a r a l l e l  
c i r c u i t s ,  spec i fy  connectors i n  accordance with i tem L-108, paragraph 
108-2.4 of AC 15015370-10 o r  equal.  

Light Base and Transformer Housings. Light base and t ransformer 
housings s h a l l  be type L-857 conforming t o  AC 15015345-42. A12-inch 
(30 cm), type I i s  used f o r  e leva ted  l i g h t  f i x t u r e s  and a 15-inch 
(38 cm), type I1 i s  used f o r  semif lush l i g h t  f i x t u r e s .  

Regulators.  Regulators f o r  use with s e r i e s  c i r c u i t s  s h a l l  conform 
t o  AC 15015345-10, type  L-828 f o r  t he  HIRL and AC 15015345-18, 
type L-811 o r  AC 15015345-11, type L-812 f o r  t he  MIRL. The L-811 
r egu la to r  i s  d i r e c t l y  con t ro l l ed  whereas t h e  L-812 and L-828 
r egu la to r s  a r e  remotely con t ro l l ed .  The L-812 r egu la to r  i s  genera l ly  
used fo r  MlTL s e r i e s  c i r c u i t s .  
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f. Control Panel. The remote control panel conforms to the requirements 
of Advisory Circular 15015345-3. The panel consists of a top panel 
plate and a housing. In addition, it has toggle switches, terminal 
boards, and brightness controls,as required. The number of components 
to be mounted on the panel should be specified when the equipment is 
ordered. 

g. Auxiliary Relay Cabinet. An auxiliary relay cabinet assembly con- 
forming to Advisory Circular 15015345-13 is required when 48-volt DC 
control is used. The assembly consists of an enclosure containing 
a DC power supply, control circuit protection, and 20 pilot relays. 

Cable. h* - 
(1) Series Primary Circuit. Select specification L-824 cable in 

accordance with AC 15015345-7. No. 8 AWG, 5,000-volt cable 
will satisfy most operational requirements. No. 6 AWG, 5,000- 
volt cable should be used for long "homeruns" or with 20 ampere 
circuits. 

(2) Parallel Primary Circuit. Select specification L-824, 600-volt 
single or double conductor cable in accordance with AC 15015345-7 
or select 600 volt, stranded copper, single or double conductor 
cable, suitable for direct earth burial as specified in the 
National Electric Code and/or controlling local codes. Specify 
AWG wire sizes that will provide the required lamp voltage within 
5 percent. 

(3) Control Circuits. For control circuits using alternating 
current (AC), use control cable containing No. 12 AWG wire 
conforming to Advisory Circular 150/5345-7. For direct current 
(DC) control circuits, use cable containing No. 19 AWG wires 
that conform. to the requirements of Rural Electrification 
Administration Bulletin 345-14 or 345-67. 

(4) Counterpoise Wire. If required, select counterpoise wire, No. 8 
AWG, conforming to the requirements of paragraph 108-2.2 or 
108-2.3 of AC 15015370-10. 

i. Duct and Conduit. Duct and/or conduit shall conform to the require- 
ments of paragraph 110-2 of AC 15015370-10. 

j. Concrete. Concrete shall conform to the requirements of item P-610 
of AC 15015370-10. 
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k. Tape. Plastic electrical insulating tape is the type specified 
in item L-108 of AC 15015370-10. 

1. Vaults. Utilize design considerations for vaults contained in 
item L-109 of Advisory Circular 15015370-10. Provide at least 2 
square feet (0.2 sq. m.) net vent area per 100 W A  installed 
transformer capacity in the vault where the 24-hour average ambient 
temperature does not exceed 86'~. If the average ambient temperature 
exceeds 860F., auxiliary means should be provided for removing excess 
heat. Install vault equipment, conduit, cables, grounds, and supports 
necessary to insure a complete and operable electrical distribution 
center for lighting systems. An up-to-date "as constructed'' lighting 
plan should be kept available in the vault. When required, provide 
an emergency power supply and transfer switch, see Advisory Circular 
15015340-17. Install and mount the equipment to comply with the 
requirements of the National Electric Code and local code agencies 
having jurisdiction. 

7. INSTALLATION. The system shall be installed in accordance with the 
National Electrical Code and/or local code requirements. 

a. Light Base and Transformer Housing for Elevated Light Fixtures. The 
light base shall be installed on undisturbed soil as shown in 
figure 13. If the soil is unsuitable, then an adequate depth of 
soil should be removed and replaced with compacted acceptable 
material. The cable entrance hubs are oriented in the proper 
direction. Level the light base so that the mounting flange 
surface is approximately 1 inch above the finished grade. 
With the base properly oriented and held at the proper elevation, 
place approximately 4 inches (10 cm) of concrete backfill around 
the outside of the base. The top of the concrete is sloped away 
from the flange portion of the base so the sloped outer edges of 
the concrete are at surface grade. If concrete backfill is omitted, 
select earth backfill shall be compacted to maintain proper 
orientation and elevation of the base. In closed duct systems 
installed in soil conditions of good drainage, use light bases 
having a drain hole to prevent water accumulation. 

b. Light Base and Transformer Housing for Semiflush Light Fixtures. 
The base is supported in the leaveout or excavated area in a position 
as shown in figure 23. Orient the base so that the cable entrance 
hubs on the base are properly aligned and so that the semiflush 
light fixture will be properly aligned, when installed, prior to 
placing the concrete backfill. When installed in bituminous 
pavement, leave the concrete backfill 3-4 inches (8-10 cm) low to 
allow completing the backfill with bituminous material after the 
concrete has cured. 
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c .  Stake (Angle I ron )  Mounting. I n s t a l l  the  s t a k e  i n  a 6-inch (15 cm) 
diameter hole  a t  a depth of 30 inches (76 cm) a s  shown i n  f i g u r e  13. 
Do n o t  i n s t a l l  s t a k e  by d r iv ing .  Make e l e c t r i c a l  connections and 
b a c k f i l l  around the s t a k e  with thoroughly compacted e a r t h  pass ing  a 
1-inch ( 2 . 5 4  cm) s ieve .  Where requi red  due t o  uns tab le  s o i l  condi- 
t i o n s ,  b a c k f i l l  wi th  concrete .  I n s t a l l  the  top of the  s t ake  even 
with,  o r  no t  more than 1 / 2  inch (1.3 cm) above the f in i shed  grade and 
maintain wi th in  1 degree of t h e  v e r t i c a l .  I n  a r eas  where f r o s t  may 
cause heaving, anchor the  s t a k e  wi th  concrete  and use a permeable 
b a c k f i l l  m a t e r i a l  such a s  sand around the buried e l e c t r i c a l  components 
and then cover the  top su r f ace  with an impervious ma te r i a l  t o  reduce 
moisture pene t ra t ion .  

d. L ight  F ix tu re s  - General.  The l i g h t  f i x t u r e s  a r e  suppl ied unassem- 
bled and c o n s i s t  of an o p t i c a l  system, lamp, connecting l eads ,  and a 
mounting assembly. The i n s t a l l e r  w i l l  assemble, connect t o  mounting, 
l e v e l ,  and a d j u s t  the  l i g h t  f i x t u r e  i n  accordance wi th  the  manufac- 
t u r e r ' s  i n s t r u c t i o n s .  Care should be taken t h a t  the lamp s p e c i f i e d  
by the  manufacturer ,  f o r  t he  p a r t i c u l a r  use  of t he  l i g h t  f i x t u r e ,  i s  
i n s t a l l e d .  Th6 l i g h t  f i x t u r e s  a r e  leve led  and a l igned ,  where appro- 
p r i a t e ,  w i th in  1 degree. The s tandard he igh t  of the  top of the  
e leva ted  l i g h t  f i x t u r e  i s  14 inches (35 cm).above the f i n i s h e d  grade.  
I n  a r e a s  where the  mean annual t o t a l  snowfal l  exceeds 2 f e e t  (0.6 m), 
t h i s  s tandard e l e v a t i o n  may be increased  a s  i l l u s t r a t e d  i n  f i g u r e  24. 
I n  o rde r  t o  f a c i l i t a t e  maintenance of l i g h t  f i x t u r e s ,  i t  is  recom- 
mended t h a t  i d e n t i f i c a t i o n  numbers be assigned and i n s t a l l e d  by one 
of the  fol lowing o r  s i m i l a r  methods. * 

(1)  S t e n c i l  numbers wi th  black p a i n t  on the runway s i d e  of the  base 
p l a t e .  The minimum h e i g h t  of t he  numbers i s  2 inches ( 5  cm). 

(2)  Attach a noncorrosive d i s c  wi th  permanent numbers t o  the  f i x t u r e .  
The minimum h e i g h t  of the  numbers i s  2 inches (5  cm). 

( 3 )  Impress numbers on a v i s i b l e  po r t ion  of the concre te  b a c k f i l l .  
The minimum h e i g h t  of t he  numbers i s  3 inches (7.6 cm). 

e .  Base Mounted Light  F ix tu re s .  This type of i n s t a l l a t i o n  i s  normally 
used only wi th  s e r i e s  c i r c u i t s  t o  house the  i s o l a t i o n  t ransformer 
and accommodate a c losed  duct  system. P r i o r  t o  mounting the l i g h t  
f i x t u r e  on the  base,  an L-823 connector k i t  i s  i n s t a l l e d  on the  
primary power cab le  ends and the  app ropr i a t e  L-830 i s o l a t i o n  t r ans -  
former i s  i n s t a l l e d .  These t ransformers  serve  a s  a means f o r  
i s o l a t i n g  the l i g h t  u n i t  from the h igh  vol tage  primary of the  s e r i e s  
c i r c u i t .  Wrap the connector j o i n t s  i n  the  primary c i r c u i t  wi th  a t  
l e a s t  one l a y e r  of rubber o r  s y n t h e t i c  rubber tape and one l aye r  of 
p l a s t i c  tape ,  one-half lapped, extending a t  l e a s t  1-1/2 inches 
(3.8 cm) on each s i d e  of the  j o i n t .  Typical f i x t u r e  and duct  d e t a i l s  
a r e  shown i n  f i g u r e s  1 2  and 13. Plug the  l i g h t  disconnect ing plug 
i n t o  the  t ransformer secondary r ecep tac l e .  Do n o t  tape t h i s  
connection. 
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f. Stake Mounted Li~ht Fixtures. For series circuits, make connections 
and transformer installation as detailed in the previous paragraph. 
Bury the transformer primary cable connectors at least 10 inches 
(25 cm) deep and adjacent to the stake as shown in figure 13. By 
burying the components in like locations at each stake, maintenance 
of the underground system is facilitated. When installed in a 
location where the frost line depth exceeds the minimum cable 
installation depth, as specififed in AC 15015370-10, item L-108, 
increase to a maximum of 2 feet (0.6 m) in depth the installation of 
the cable, transformers, and connectors. Do not attach cable 
connectors to the stakes. Install primary cable connectors, splices, 
and transformers at the same depth and in the same horizontal plane 
as the primary cable with adequate slack provided. The radius of 
cable bends should not be less than 10 inches (25 cm). Place the 
secondary leads from the transformer to the lamp socket in a loose 
spiral with excess slack at the bottom. 

g. Shielding Taxiway Lights. In order to shield undesirable blue light 
to landing pilots or lessen the "sea-of -blue1' effect, metal shields 
or hoods are available, as an option, from the lamp manufacturers. 
See figure 22 for suggested orientation. Orient fixtures with 
masked lamps by rotating the fixture on its mounting for proper 
light pattern before securing in place. Use of brightness control 
is desirable to adjust the blue light level to match visibility 
conditions. This feature also prolongs lamp life. Proper control 
circuiting will also help to eliminate the "sea-of-blue" effect by 
providing lighting only where it is needed. 

h. Direct Burial Cable. Install all power or control cables by direct 
burial in trenches except where the routing is through paved or 
stabilized areas. Seal cable ends during construction to prevent 
the entrance of moisture. When using L-857 light bases in a system, 
provide at least 2 feet of slack cable to permit connections of the 
primary cable and the isolation transformer primary leads to be made 
above ground. Trenching, installation of cable, backfilling 
trenches, and the installation of cable markers is to conform to 
paragraph 108 of AC 15015370-10. Cable plowing is allowed where 
suitable soil conditions exist. 

i. Cable in Duct and/or Conduit. Install all power or control cables 
in ducts and conduits to conform to paragraph 108-3.2 of 
AC 15015370-10. Provide slack cable for connections as stated in 
paragraph 7h. Install the duct and/or conduit conforming to the 
requirements of paragraph 110-3 of Advisory Circular 15015370-10. 

j. Installing Duct or Conduit Under Paved Surfaces. Provide a 
reasonable number of spare ducts or conduits in each bank for 
maintenance and future expansion of facilities. Avoid routingducts 
or conduits through areas which may have to be excavated. 
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Where d u c t s  a r e  i n  t iers ,  use  t h e  lowest  d u c t s  t o  r e c e i v e  c a b l e  f i r s t ,  
w i t h  s p a r e  d u c t s  l e f t  i n  t h e  upper l e v e l s .  Check duc t  r o u t e s  p r i o r  
t o  c o n s t r u c t i o n  t o  o b t a i n  assurance  t h a t  t h e  s h o r t e s t  r o u t e s  a r e  
s e l e c t e d  and i n t e r f e r e n c e s  a r e  avoided.  

k.  Counterpoise .  I f  r e q u i r e d ,  i n s t a l l  coun te rpo i se  wi re  f o r  l i g h t n i n g  
p r o t e c t i o n  i n  t h e  same t r e n c h  4  inches  above t h e  i n s u l a t e d  c a b l e  it is  
t o  p r o t e c t  a s  s p e c i f i e d  i n  paragraph 108-3.9 of AC 15015370-10. 

1. S p l i c e s .  Make s p l i c e s  on underground c a b l e s  t o  conform t o  paragraph 
108-3.8 o f  AC 150/5370-10. No s p l i c e s  a r e  t o  be i n  d u c t s ,  c o n d u i t s ,  
o r  i n  c i r c u i t s  between l i g h t  f i x t u r e s  u n l e s s  housed i n  an  approved 
manhole, handhole ,or  l i g h t  base  and t rans former  housing.  Where crimp 
connectors  o r  f i e l d  a t t a c h e d  p lug- in  connectors  conforming t o  
AC 15015345-26 a r e  employed, use  crimping t o o l s  of t h e  type  t h a t  
must be  f u l l y  c l o s e d  b e f o r e  t h e y  can  b e  r e l e a s e d  and designed f o r  
t h e  s p e c i f i c  t y p e  connector  t o  a s s u r e  crimps o r  d e t e n t s  meeting t h e  
necessa ry  t e n s i l e  s t r e n g t h .  

8 .  INSPECTION. 
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I n s p e c t  each l i g h t  f i x t u r e  t o  determine t h a t  it i s  i n s t a l l e d  
c o r r e c t l y ,  a t  t h e  proper  h e i g h t ,  i n  l i n e  w i t h  t h e  o t h e r  f i x t u r e s ,  
leve1,and p roper ly  o r i e n t e d .  

Check t h e  l i g h t  f i x t u r e s  w i t h  asymmetrical  l e n s e s  t o  determine t h a t  
they a r e  p roper ly  o r i e n t e d  w i t h  r e s p e c t  t o  t h e  runway l o n g i t u d i n a l  
s i d e s  and t h e  t h r e s h o l d .  Check a l l  l i g h t s  f o r  a l ignment .  

Check i d e n t i f i c a t i o n  number f o r  each l i g h t  u n i t  t o  determine t h a t  t h e  
number a t  t h e  i n s t a l l a t i o n  i s  as ass igned i n  t h e  plans .  

Check equipment covered by Federa l  Avia t ion  Admin is t ra t ion  s p e c i f i -  
c a t i o n s  t o  determine i f  t h e  manufacturers  have supp l ied  approved 
equipment. The equipment i s  a l s o  checked f o r  genera l  conformance w i t h  
s p e c i f i c a t i o n  requirements .  

I n s p e c t  a l l  c a b l e s ,  w i r i n g ,  and s p l i c e s  t o  o b t a i n  assurance  t h a t  t h e  
i n s t a l l a t i o n  i s  i n  accordance wi th  Advisory C i r c u l a r  15015370-10, 
Na t iona l  E l e c t r i c a l  Code, and l o c a l  codes.  I n s p e c t  and t e s t  i n s u l a t i o n  
r e s i s t a n c e  of underground c a b l e s  b e f o r e  b a c k f i l l i n g .  

Check a l l  d u c t s  and d u c t  markers t o  determine t h a t  t h e  i n s t a l l a t i o n  
i s  i n  accordance w i t h  Advisory C i r c u l a r  150/5370-10. I n s p e c t  
underground d u c t s  b e f o r e  b a c k f i l l  i s  made. 

Check t h e  inpu t  v o l t a g e  a t  t h e  power and c o n t r o l  c i r c u i t s  t o  determine 
t h a t  t h e  v o l t a g e  i s  w i t h i n  l i m i t s  r equ i red  f o r  proper  equipment 
o p e r a t i o n .  S e l e c t  t h e  proper  v o l t a g e  t a p  on equipment where t a p s  a r e  
provided.  



h. Check fuses and circuit breakers to determine if they are of the 
proper rating. 

i. Check base plate for damage during installation and refinish 
according to manufacturer's instructions. 

j. Check the current or voltage at the lamps to determine if the 
regulator current or supply voltage is within specified tolerance. 
If a current or voltage exceeds rated values the lamp life will be 
reduced. 

9. TESTS. 

Test the installation by operating the system continously for at 
least 112 hour. In addition, operate each control not less than 
10 times. 

Test the completed circuits in accordance with the requirements of 
item L-108 of Advisory Circular 150/5370-10. This includes testing 
the insulation resistance of ungrounded circuit conductors with a 
500-,-(~olt megger type tester. Minimum acceptable resistance to 
ground is 50 megohms. Testing of multiple circuits will require 
removal of all lamps. 

Test the vault equipment for proper grounding. This test includes 
a check to determine that the resistance to ground on any part of 
the grounding system will not exceed 10 ohms. 

Subject the regulators and other applicable equipment to performance 
tests specified in the manufacturer's instructions for the initial 
installation. 

10. MAINTENANCE. 

a. General. A maintenance program is necessary to insure proper 
operation and dependable service from the equipment. Although the 
system may be of the highest order of reliability, its effectiveness 
will soon depreciate unless it is properly maintained. 

b. Operational Check. Make a daily operational check of all lighting 
fixtures. If any lamps are out, the locations of the fixtures are 
recorded and the lamps replaced at a time when the fixture is 
deenergized. The lamp socket and electrical contacts should be 
checked before replacing the lamp and reenergizing the system. 

c. Lens. Check the light fixture lens periodically to determine if the 
glassware has been cracked or pitted beyond use by debris. Clean 
the lens periodically to permit the units to operate at maximum 
efficiency. The regularity and type of cleaning will be dictated by 
local conditions. Check lens for level and alignment. 
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Snow Removal. Remove snow from around the lighting fixtures as soon 
as possible after a snowfall to prevent obscuring the emitted light. 
Take care to prevent damage to light fixture during snow removal. 

Bases. The base mounted fixture installations are designed to 
exclude both ground and surface water from entering the base. For 
varying reasons, water sometimes enters and can become a serious 
problem, particularly where temperatures below freezing are 
encountered. To prevent possible damage, establish a regular 
maintenance schedule to inspect each base for the presence of water 
especially during the fall and winter months. A regular schedule 
for tightening cover holddown bolts is recommended. If any of the 
bases contain water, remove the water and replace gasket if necessary. 
The use of a base with a drain hole in the bottom may eliminate this 
problem in some areas. 

Grass. Establish a regular schedule for removing grass or other 
vegetation near the lighting fixtures. 

Cable. checklthe initial condition of cables with a 500-volt 
insulation resistance tester. Make a record of the initial 
resistance values. Check the condition of the system periodically 
by comparing monthly resistance readings with the initial and 
subsequent values. In an acceptable system, the initial resistance 
values are not less than 50 megohms. If the monthly resistance 
checks reveal progressive deterioration or faults, take corrective 
steps promptly. 

(1) Perform monthly insulation resistance checks by deenergizing the 
regulator or power, disconnecting the cable leads at the 
regulator or power source, and connecting one lead of the insulation 
resistance tester to the lighting cable and the other lead to a 
proven ground. 

(2) Advise maintenance personnel that high open circuit voltage will 
be present when the secondary of an energized series lighting 
regulator is opened. Therefore, positive means should be taken 
to prevent energizing the regulator while maintenance is being 
undertaken on the circuit. 

Spare Parts. Stock adequate spare parts for maintenance purposes. 
See individual manufacturer's instructions for recommended items. 
At least 10 percent spare lamps should be available with the initial 
installation. 

Vault. Keep the vault clean and uncluttered to prevent dirt from 
accumulating in control compartments and to allow equipment to be 



accessible at all times. Make warning signs legible and mount 
them in conspicuous locations. An "as constructed" electrical 
diagram of the lighting system should be displayed in the vault. 
Protect the diagram with glass, plastic,or other transparent 
material. Modifications or extensions made in connection with the 
above plans should be kept up to date by the chief electrician. 
A maintenance instruction book and descriptive parts list for each 
piece of installed equipment should be available. 

j. Constant Current Regulators. Monthly measurements for rated output 
current should be made of each regulator. Change of input trans- 
former taps or other regulator adjustments should be made to provide 
rated output current so proper lamp brightness can be maintained. 

Par 10 Page 15 
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APPENDIX 1. BIBLIOGRAPHY 

Advisory C i r cu l a r  (AC) 00-2, Advisory C i r cu l a r  Checkl is t  and S t a tu s  of  
Federal  Aviat ion Regulat ions,  updated t r i a n n u a l l y ,  conta ins  t h e  l i s t i n g  
of a l l  cur ren t  issuances of advisory c i r c u l a r s  and changes t he re to .  It 
expla ins  t h e  c i r c u l a r  numbering system and gives  i n s t r u c t i o n s  f o r  o rder ing  
advisory c i r c u l a r s  t h a t  a r e  f o r  s a l e  a s  wel l  a s  those  d i s t r i b u t e d  f r e e  
of charge. 

a .  The following f r e e  advisory c i r c u l a r s  may be obtained from t h e  
Department of T ranspo r t a t i on ,  Subsequent D i s t r i b u t i o n  Uni t ,  
M-494.3, Washington, D.C.  20590. 

Advisory C i r c u l a r  00-2, Federal  Reg i s t e r ,  Advisory C i r cu l a r  
Checkl is t  and S t a tu s  of Federa l  Aviation Regulations.  

AC 15015300-4, U t i l i t y  Ai rpor t s  - A i r  Access t o  National 
Transportat ion.  

AC 15015340-14, Economy Approach Lighting k ids  

AC 15015340-17, Standby Power f o r  Non-FAA Airpor t  Light ing 
Systems. 

AC 15015345-1, Approved Airport  Light ing Equipment. 

AC 15015345-3, Spec i f i ca t i on  f o r  L-821 Airport  L ight ing  Panel 
f o r  Remote Control  of Ai rpor t  Lighting. 

AC 15015345-4, Spec i f i ca t i on  f o r  L-829 I n t e r n a l l y  Lighted 
Airport  Taxi Guidance Sign. 

AC 15015345-7, Spec i f i ca t i on  fo r  L-824 Underground E l e c t r i c a l  
Cables f o r  Airport  L ight ing  C i r cu i t s .  

AC 15015345-10, Spec i f i ca t i on  f o r  L-828 Constant Current 
Regulators. 

AC 15015345-11, Spec i f i ca t i on  f o r  L-812 S t a t i c  Indoor Type 
Constant Current Regulator Assembly; 4KW and 7% KW; With 
Brightness Control  f o r  Remote Operation. 

AC 150/5345-13, Spec i f i ca t i on  f o r  L-841 Auxil iary Relay Cabinet 
Assembly fo r  P i l o t  Control  of Airport  Light ing C i r c u i t s .  

AC 15015345-18, Spec i f i ca t i on  f o r  L-811 S t a t i c  Indoor Type 
Constant Current Regulator Assembly, 4KW; With Brightness  
Control and Runway Se l ec t ion  f o r  Direct  Operation. 
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(13) AC 15015345-26, Specification for L-823 Plug and Receptacle, 
Cable Connectors. 

(14) AC 15015345-39, FAA Specification L-853, Runway and Taxiway 
Retroreflective Markers. 

(15) AC 15015345-42, FAA Specificetion L-857, Airport Light Bases, 
Transformer Housings, and Junction Boxes. 

(16) AC 15015345-46, Specification for Semiflush Airport Lights. 

(17) AC 15015345-47, Isolation Transformers for Airport Lighting 
Systems. 

(18) AC 15015345-48, Specification for Runway and Taxiway Edge 
Lights . 

b. Advisory Circular 15015370-10, Standards for Specifying Construction 
of Airports, may be obtained from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D.C. 20402. 

c. Obtain copies of Rural Electrification Administration (REA) Bulletin 
345-67 or 345-14, REA Specification for Fully Color-Coded, 
Polyethylene Insulated, Double Polyethylene-Jacketed Telephone Cable 
for Direct Burial, from the U. S. Department of Agriculture, Rural 
Electrification Administration, Information Services Division, 
Washington, D.C. 20250. 
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APPLICATION OF SINGLE ELEVATED LIGHTS 

MAXIMUM 

APPLICATION OF SINGLE ELEVATED LIGHTS AND SEMIFLUSH LIGHTS 

LEGEND: 

@--- 3 6 0 '  WHITE, E X C E P T  FOR THE L A S T  2 , 0 0 0 '  OF THE INSTRUMENT RUNWAY 

R@G--RED 180' AND GREEN 180' 

SEMIFLUSH F IXTURE B ID IRE~TIONAL 

NOTE: SIX THRESHOLD LIGHTS USED ON NON-INSTRUMENT RUNWAYS - 
EISYT THRESZOLD LIGHTS USED ON INSTRUMENT RUNWAYS 

O . C .  

FIGURE 1 .  RUNWAY AND THRESHOLD LIGHTING CONFIGURATIONS 

Page 1 



O @ G  .. -. -< J 

0 @ G 
O c-1 
4 - -- 

O @ G  J 

W O W  
2.. 72 

W O G  ' .  .. 
:A' I 

. ,  . . .. - - 
.J 

q5 :" *. 

P 

Z 

-=? 

+ 
W O W  

0 @ G 
O @ G  
O @  G 

LEGEND 

0 360' BLUE 

W @ R 180' WHITE A 
1 80' RED 

0 360' WHITE EXCEPT FOR LAST 2000 '  OF AN INSTRU- 
MENT RUNWAY 

360' RED 

0 8 G 180°  OBSCURED AND 
I 8  O0 GREEN 

W O ) G  180° WHITE AND EXCEPTFOR L A S T 2 0 0 0 ' O F A N  
I 8 0' GREEN } INSTRUMENT RUNWAY 

I. SPACING OF RUNWAY LIGHTS 
SHALL BE IN ACCORDANCE 
WITH FIGURE 1. 

FIGURE 2. DISPLACED THRESHOLD 



-METHOD NO. I 
0 

l _ l O '  MAX. 
, @  

0 rMETHOD NO. 2 
0 @ 

0 0 
0 

0 LEGEND 

R Q G  0 360" WHITE EXCEPT FOR LAST 2 0 0 0 '  OF AN 
l NSTRUMENT RUNWAY 

R G RED 180"  AND 180' GREEN 

NOTES : 

'd 
P, 

I. METHOG NO. I FOR ABANDONED AREA WHERE PAVED AREA I S  LEFT IN  PLACE. 
09 
m 2. METHOD NO. 2 FOR ABANDONED AREA WHERE PAVED AREA IS  REMOVED. 
W 

3. SPACING OF RUNWAY LIGHTS SHALL BE IN ACCORDANCE WITH PARA. 3 .  

4. ALL THRESHOLD L I G H T S  ARE. S P A C E D  ON 10 ' CENTERS.  

FIGURE 3. RELOCATED m S H O L D  - UNUSABLE AREA A@ANTDNED OR REMIVED 



LEGEND 

- RUNWAY t 

O ~ u n w a y  edge lights 
0 Taxiway edge lights 

PT Point of tangency 

NOTES. 
On long straight sections of taxiways, the longitudinal 
spacing of lights may approach but not exceed 200 feet. 

@ Spacing of lights on taxiway curved edges is as shown in 
Figure 9. a Spacing of lights on short straight sections is as shown 
in Figures 5 , 6 , 7  & 8. 

FIGURE 4. TYPICAL TAXIWAYJIGKTLNG CONFIGURATION. - - -- -- '--- 

(high density traffic airports) 
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FIGURE 5. TYPICAL STRAIGHT TAXIWAY SECTIONS - MORE THAN 200 FEET 
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FIGURE 6. TYPICAL STRAIGHT TAXIWAY SECTIONS - LESS THAN 200 FEET 
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APRON 

FIGURE 7. TYPICAL SINGLE STRAIGHT TAXIWAY EDGES - MORE THAN 200 FEET ------ - -- - . - - - -. . - -- . - - . -- - . . - - -. . . . - -- -. - - - - 
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-FIGURE 8. -qP ICAL S INGLE STRAIGHT TAXIWAY SECTIONS - L E S S  
THAN 200 F E E T  
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R A D I U S  "R" 
OF CURVE 

I N  FEET 
D I M E N S I O N  "Z" 

I N  FEET 

R A D I U S  "R" 
OF CURVE 

I N  FEET 
D I M E N S I O N  "Z" 

I N  FEET 

80 
9 5 
110 
130 
145 
165 
185 
200 MAX 

NOTES: 1. For r a d i i  not  l i s t e d ,  determine "z" spacing by - 
l i n e a r  i n t e r p o l a t i o n .  

2. "Z" is  t h e  chord length .  

3. Uniformly space l i g h t s  on curved edges. Do not 
exceed t h e  va lues  d e t e n i n e d  from t h e  above t a b l e .  
On curved edges i n  excess of 30 degrees a r c ,  do 
not  i n s t a l l  l e s s  than  t h r e e  l i g h t s  inc luding  
those  2 t  PTfs .  

F I G U R E  9. S P A C I N G  OF L I G H T S  ON CURVED TAXIWAY EDGES, 
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Apron 

9 40'  ( o t h e r  l i k e  r a d i i  s p a c e d  same way) 3 S p a c e s  @ 60 ' 
7 S p a c e s  @ 192' - - .-- - -- - - - . b: 

I 

Runway 

F ICURE 10. T Y P I C A L  TAXIWAY L I G H T I N G  A T  GENERAL A V T A T I O N  A I R P O R T  
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-- 

IF R E Q U I R E D ,  I N S T A L L  

5 0 0 0  V,  L -  8 2 4  CABLE 

REGULATOR 0 - 

C O U N T E R P O I S E  W I R E ,  #8 AWG 
MINIMUM, GROUNDED APPROX. 
EVERY 1000 ' 

TRENCH,  I N S T A L L  

AS S P E C  I F  I E D  I N  I T E M  
CABLE AND B A C K F I L L  - ,  

L - 1 0 8 ,  AC 150/5370-10 
\ DUCT - 

\-all r 1 8 "  MINIMUM 

COUNTERPOISE i 
PRIMARY CABLE ( D I R E C T  B U R I A L  

'IRE - 4 4 - 6 "  MINIMUM i OR I N  DUCT 

TYPICAL CABLE MARKER DETAIL TYPICAL 4 - W A Y  DUCT 
DUCT 

MINIMUM 

F I G U R E  12.  T Y P I C A L  S E R I E S  L I G H T I N G  CONE IGUMTJ(IN 

P a g e  1 2  
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I 
I 4" STD . 

BREilKABLE COUPLING 
AND DISCONNECT PLUG 

L -  857 BASE 

APPROX. 4" CONCRETE L- 823 CONNECTOR 
BACKFILL RECOMMENDED 

BARE COPPER COUNTERPOISE 
WIRE (IF USED) 
ROUTED AROUND BASE 

BASE MOUNTD,  SERIES CIRCUIT 

BREAKABLE COUPLING AND 
DISCONNECT PLUG 

TRANSFORMER 

RECOMMENDED 6"x6"x12 

30" METAL STAKE 

STAKE MOUNTED, SERIES CIRCUIT 

FIGURE 13. SERIES CIRCUIT LIGHT FIXTURE W I R I N G  
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CURVE !A 

NUMBER OF LIGHT FIXTURES 

CURVE 01 

FEEDFR CABLE IN 1.W' LENGTHS 

NOTES: - 
I. CompuMions based on a tua l  circuit load tests. 

2. l n  t u r v e  kl figure L W. load using total number of45 wan or M watt 
fixtures connected In  circuit. 

3. Basis for computing unit loads i n  Curve la): 
W45 wan transformer with 45 wan lamp 54.7 watts 
Cable loss, lamp tolerance, efc. 10.3 watts 

TcIal estimated load per 45 watt unit 65.0 watts 

30145 Wan transformer with M wan lamp 
Cable loss, lamp tolerance, efc. 

Total estimated load per 30 wan unit 

40.4 wafts 
9.6 wafts 

9 .0  watts 

4. Basis for computing load per I.000'of Nc. 8AWC able i n  Curve 01: 
12R - 16. 6A12x ohmsil.MO' . 27. 9wattsll,MO' 

5. M a i n  t d t l  K W. lad p r  runway circuit 
Curva  la) and bl. 

loads Dtlrinsd from 



AC 150/5340-24 CHI; 1 
Appendix 2 

W E  RUB FELDEW 
3-WIRY t201240 v 

7 
3 conductor for 3 - 1 / 120 volts A It-" vO'ts 

To 
Runway 
Lights 

DETAIL " A  

TYPICAL MED ILTI - - . -. . - 
I NTE NS In L IGHT 

14' STD. 
BREAK ABLE COUPLING 

/ &No QlSCONNECT PLUG, L-823 

..--.-.-.-,,..-..,..-. 
- -- -7 

2 conductor (cr 2 - 1 conductorl L - 8  24 
600 voif direct burlal cahle, with or without ,p 

i 
18. MIN. 

d w e  d n d n  on I C C  0 - - -  - 1 , " 1 
a .  / - .- 
0 - . -- 

I / ' '~EcoM~.IE:!D 6"x6"x12" 

1 Li h CONCRETE 

L --- ANCHOR 

7 i 
T Y P I C A L  T Y P E S  OF LOW- I N T E N S  IR 

14" STD. L I G H T S  

Insulated 
Quick Disconnects 

I 
Breakable Groove 

\ At  Ground Level 
H 14" STD. 

I [ - :  INSTALLED AT BREAKABLE COUPL 

i 8" min, 
1 LF UPPER W I R E  IS 

4" rnm - BARE AM3 USED AS --' 4" 

SPLICE '\\ A COUNTE?.FO I S E  
2 conductor (or 2 - 1 condxtorl  - -. ag" 

B 
600 vol t  direct burisl c3ii!e. wl tn  or without 

ground wire depending on local electrical codes. 

USED I N  PARALLEL C I R C U I T S  
E' IGUEZ 16.  T Y P I C A L  C O W  IGURATION AND FIXTURE INSTALLATION OF LIGHTS 

Page 1 6  
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L-821 CONTROL 
PANEL 

I N  TOWER 

~ - I / G  4 1 2  AWF\ 
WIRES 

(AC CONTROL) 

1. THE INSTALLATIONS SHOLZD COSFOR\I TO APPLICABLE S E O ' I O N S  
O F  THE NATIONAL ELECTRICAL CODE AND L O W L  CODES. 

2. USE S O L I D  L I N K  I N  FUSED CLTOLT I N  NELTRAL CONDUCTOR WHEN 
PRIMARY POWER OBTAINED FROM A GROL'hnED SOURCE. 

3. I N  THUNDER STORJI AREAS, LIGHTNISG PROTECTION IS RECCKt4END- 
ED FOR THE COKTROL CIRCUIT .  

4. WHEN A COUhTERPOISE WIRE INSTALIATION I S  REQUIRED. I:' I S  
INSTALLED AS S P E C I F I E D  IN AC 1 5 0 / 5 3 7 0 -  1 0 ,  1TE.M L - 1 0 8 .  

5 .  LIGHTNING ARRESTERS ARE FURNISt!ED WITH L - 8 2 8  REGLZAX R 
ACROSS THE INPUT AND OUTPUT TER'IINAL O F  THE EQU1PmIE:fl. 

FUSED 
CUTOUT- 

S E E E  
 MARY MARY^,, 

OIL SWITCH -- POWER 

1 LIGHTNING 
B ARRESTER 

'b u 
H I  H 2  

l NPUT 

L - 8 2 8  
CONSTANT 
CURRENT 

STEP TYPE 
REGULATOR 

Wl TH EXTERNAL 
PRIMARY OIL 

SW I TCH 

OUTPUT I 

CUTOUT """7 I 

SEE NOTE 5 

" 

-LIGHTNING 
ARRESTER 
SEE NOTE 5 

w 
TO SERIES 
RUNWAY 
LIGHTING 
CIRCUIT 

FTGURE 17. TYPICAL HIRL WIRING DIAGRAM UTILIZING L-828  STEP-TYPE REGULATOR 
WITH EXTERNAL REMOTE PRIMARY 0 IL SWITCH 
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L I, 

Z L -  821 CONTROL PANEL 

FUSEG CUTOUT,7 

SEE NOTE 
FIGURE 17 I 

71 ' 12 A W G  

WIRES FOR AC PR1h'ARY2400 V. 
COhTkOL. 

POWER 

6 --LIGHTNING 

ARRESTER 

r-- SEE FIGURE I7 
I INPUT I 

I I- L - 8 2 8  
CONSTANT 

I 
CURRENT 1 . I 11 S T E P - T Y P E  I 

I 74 REGULATOR I 
I 
-- WlTH IKTERNAL 

I - PFtlMARY OIL 
I 

C 

I 
B I SWITCH I 

I - 8 2  I 
1 ' 8 3  I -- . ' 8 4  I 

. t 

I OUTPUT 
I 
I 

I 

LIGHTNING 

ARRESTER 

SERIES CUTOUT - 
TO SERIES RUNWAY 

LIGHTING CIRCUIT 

SEE FIGURE 17 

FIGURE 18. TYPICAL HIRL WIRING DIAGRAM UTILIZING L - 8 2 8  STEP-TYPE 
REGULATOR WITH INTERNAL CONTROL POWER AND PRIMARY OIL SWITCH 

P a g e  18 
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L - 8 2 1  P A N E L  W I T H  5 S T E P  C O N T R O L  

I-- 
- - 

-- 1 

I S T E P L E S S  

N O T E S  

I. R l  : 4 0 0  - WIREWOUND 5 I Ye 
TOLERANCE RESISTOR. 
R25 2 0 0  IL - WIREWOUND 2 I % 
TOLERANCE RESISTOR. 
~ 3 :  2 0 0  n - WIREWOUND 2 I v. 
TOLERANCE RESISTOR. 
R 4 =  2 0 0  fL - WIREWOUND *I % 
TOLERANCE RESISTOR. 
ALL RESISTORS 2 WATT MIN. 

2. LOCATE RESISTOR BOX I N  
L - 8 2 1  PANEL. IF NO ROOM I N  
PANEL,  BOX MAY BE REMOTED. 
I F  LOCATED I N  VAULT, F I V E  
NO. 12 AWG MINIMUM WIRES 
ARE REQUIRED. 

2 4 0 0  V ,  
POWER 

FIGURE 19.  TYPICAL DETAILS FOR INTERFACING THE L-828  STEPLESS 
REGULATOR WITH STEP-TYPE CONTROLS. 

P a g e  19 



MAIN 
BREAKER 

5 0  AMPERE 

POWER 

CONTROL BREAKERS I 

L - 811 REGULATOR I BRIGHTNESS 

SELECTOR 

CONTROL OF S H M T  SEGMENT 
OF MULTIPLE TAXIWAY CIRCUIT 

) MISC. OR SPARE 

) BEACON 

) WIND CONE 

} O B I T  LIGHTS 

) MISC OR SPARE 

- 
REGULATOR C7( SELECTOR ' 1 6  ) SERIES 

LIGHTING CIRCUITS 

NOTE: 

I. Additional direct control of short sections of 
multiple taxiway circuits may t e  obtained from 
separate 1201240 volt circuit breaker distribution 
panel andlor from a two pole, three - wire, solid 
neutral safety switch. 
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------- 
REGULATOR I 
OR 7 k ~ w  I 

I 
I 

1 

SERIES CIRCUIT 
6.6 AMPERES 

( 0 1  CONTROL 120 VOLTS, 6 0  Hz 

I 

( b )  CONTROL 120 VOLTS, 6 0  Hz UTILIZING AN AUXILIARY RELAY FOR L-BIZ REGULATOR 

120/240  V CIRCUIT 

120 VOLT SUPPLY 
SERIES CIRCUIT 
6.6 UP€RES 

( C  ) CONTROL . 48 VOLTS, DC 

NOTES: 

I. THE L-812 REGULATOR IS SHIPPED WITH ITS INPUT CONNECTED FOR 240 VOLTS OPERATION. RECORD TnE INPUT 
VOLTAGE AT TnE LOCATION THE REGULATOR IS TO BE INSTALLED AND CONNECT THE INPUT TAP SO THAT rnr 
MAXIMUM MEASURED VOLTAGE WILL NOT EXCEED THE REGULATORS TAP RATING. 

2. INSTALL THE L-821 PANEL. L-841 PINEL. AND L-812 REGUUTOR IN ACCORDANCE WITH THE MANWACNRER'S 
INSTRUCTIONS. 

3. MAKE THE INSTALLATION IN ACCORDANCE WITH THE NATIONAL AND LOW. COO€ REOUIREMENTf. 

FIGURE 21. TYPICAL REMUTE CONTROLLED REGULATORS 

Page 2 1  



AC 150/5340- 24 
Appendix 2 

ORIENTATION OF TAXIWAY LIGHTS USING.MASKED LAMPS _- 

LEGEND 

a> Runway light fixture 

P T  Point of tangency 

,i Taxiway light f ixture 

1. Taxiway l i g h t  f i x t u r e s  on s t r a i g h t  s e c t i o n s  of  taxiways 
should  be  o r i e n t e d  s o  t h e  c e n t e r  of t h e  l i g h t  p a t t e r n  w i l l  
be  p e r p e n d i c u l a r  t o  t h e  edge of t h e  taxiway. 

2. Taxiway l i g h t  f i x t u r e s  on curved s e c t i o n s  of  taxiways 
should  be o r i e n t e d  s o  t h e  c e n t e r  of t h e  l i g h t  p a t t e r n  w i l l  
f a l l  on t h e  extended r a d i u s  of  cu rve  through t h e  f i x t u r e  
l o c a t i o n .  See f i g u r e  9 f o r  spac ing  of  l i g h t s  on curved 
edges and f o r  s t r a i g h t  s e c t i o n s ,  s e e  f i g u r e s  5 ,6 ,7  & 8. 

F I G U R E  22. O R I E N T A T I O N  O F  TAXIWAY L I G H T S  U T I L I Z I N G  MASKED 
LAMPS -* 
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COUNTERPOISE WIRE L-850-C LIGHT FIXTURE, 
DESIGN FOR METAL TO METAL 

A C  150/5370-10, 

L- 82 3 C ONNETORS L-557 TYPE II BASE-15" 
L-830 TRANSFORMER 

COUNTERPOISE 

I - L-824 CA 
C 

C FIXTURE, 
/ DESIGN FOR METAL TO METAL 

COUNTERPOISE 

BASE - 15" 

PROVIDE 2' SLACK FOR 
C ONNECTIOmS 

I N S T A U  AN ADEQUATE FOUNDATION FOR 
MAXIMUM ANTICIPATED LOADING 

NOTE 1. IF INSTALLATION IS IN BITUMINOUS PAVEMENT, LEAVE CONCRETE BACWILL 
3 - 4 INCHES LOW FOR BACKFILL WITH BITUMINOUS MATERIAL. AJJI"I'ATELY 
USE A TWO SECTION BASE WITH THE SECOND SECTION INSTALLED AETER THE 
FINISH BITUMINOUS SURFACE HAS BEEN CORED. 

FIGURE 23. TYPICAL INSTALLATION OF L-850-C EDGE LIGHT 

Page 23 



AC 150/5340-24 CHG 1 
A p p e n d i x  2 

PAVEMENT EDGE 
(or defined runway edge) 

/ 
I I 

MAXIMUM HEIGHT OF EDGE 
LIGHTS I N  T H I S  AREA I S  
STANDARD 14" (35 cm)  
ABOVE GRADE. 

M 5' (1.5 m) k- 

I N  T H I S  AREA (see par .  7d)  , 
THE HEIGHT OF THE EDGE 
LIGHT MAY BE INCREASED AT 
THE RATE OF 2 "  (5 c m )  PER 
FOOT (0.3 m) A S  THE EIGHT I 
MOVED OUTWARD FROM THE 5 '  
(1.5 m) TO 10' (3 m) 
P O S I T I O N .  HOWEVER, AT THE 
10 '  (3 m) P O S I T I O N ,  THE 
EDGE LIGHT MAY BE INSTALLED 
AS HIGH AS 30" (75 cm) 
ABOVE GRADE. 

NOTE: WHEN LIGHTS ARE ELEVATED ABOVE STANDARD HEIGHT, A MINIMUM 
CLEARANCE OF 6" (15 c m )  MUST BE MAINTAINED BE!IWlZN THE LIGHT 
AND ANY OVERHANGING PART OF A N  AIRCRAFT EXPECTED TO USE THE 
RUNWAY OR TAXIWAY WHEN ITS MAIN LANDING GEAR IS LOCATED AT 
THE EDGE OF THE PAVEMENT. 

FIGURE 24. ADJUSTMENT OF EDGE LIGHT ELEVATION DUE TO SNOW CONDITIONS 
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RUNWAY 
LIGHTS 7\ 

RUN WAY 

LIGHTS 
Y ;  ENTRANCE- EXIT 

\ 
\ O/ 

/ - TREAT THIS PORTION OF THE 
TAXIWAY AS A SINGLE 

FIGURE 25. LOCATION OF ENTRANCE-EXIT LIGHTS (in lieu of guidance signs) 




